Purpose -The purpose of this paper is to examine the relationship between customer order lead time (COLT) and the price sensitivity of an electrical equipment manufacturer company. In consequence, it examines two research questions in terms of COLT, price and profitability level and to ensure the validity and practical justification of these research questions. Design/methodology/approach -In this research the authors have used a case study approach where three business measures, namely COLT, price and the profitability level of a case company were investigated and analyzed critically. These measures were implemented through four different customer segments with two production lines of the case company. Data were collected from the company's order delivery database from the period 2006 to 2008. In addition, different experimental data were collected through interviewing and reviewing the results of the data analysis with the unit managers. Findings -In this paper the authors have observed the correlation between the price, profit and COLT with all four customer segments in both the production lines of the case company. From the case data, the authors concluded that the customer did not pay more when the COLT is shorter than with the average time. It is also noticeable that the profit margin is higher for the case company to handle COLT with shorter lead time than the average order delivery lead time.
Introduction
Growing competition, technological advancement and changing customer behavior have lead manufacturing firms to constant evolution of competitive paradigms. Global business segments are competing with each other on the basis of how fast they are in market positioning. This is considered as a focal business policy in evaluating firms' internal productivity and profitability levels (Istvan, 1988; Stalk, 1989; Musselwhite, 1990; Stonich, 1993) . From this business environment, time-based competition has emerged as the basic competitive paradigm from the 1990s (Porter, 1980 (Porter, , 2008 Hum and Sim, 1996; Alasoini, 2007) . According to Stalk and Hout (1990) , time-based competitors can offer greater varieties of products and services, at lower costs and in less time than their more pedestrian competitors. Lead time has been shown to be an important factor for today's markets in product development and in delivering the product or service to the customer. Stalk and Hout (1990) argue that every quartering of the time reduces costs by as much as 20 percent. As a consequence an evaluation criterion is needed to measure the profitability level with respect to customer order delivery time.
The length of the delivery time is a decision variable for managers that affects directly on overall demand level and is considered to measure the customers' satisfaction level (Rao et al., 2000) . In order to maximize the profit margin per period of time, the firm's production schedule is synchronized for the specified delivery lead time (Palaka et al., 1998; Lee, 2002) . The main concern for managers is to understand the characteristics of customers based on price and order delivery time. The decision variable (customer satisfaction) between price and the order delivery lead time also leads to a substantial profit margin for firms. In general terms it is believed that customers are willing to pay a price premium for shorter order delivery lead time, and this is investigated throughout this research with various customer segments with different production lines. In the research we have explicitly analyzed the relationship between the price premium and profitability and order delivery lead time.
When measuring the profitability level and speed of the customer order delivery in a company, an evaluation criterion is needed to assess how these correlate with each other. In reality, some businesses did claim to use speed to manipulate customer order lead times (COLTs) (Stalk and Hout, 1990; Glock, 2011) ; some said it was part of the good customer service that they offer (Hum and Sim, 1996) ; some argued that there was no need for it, and others admitted that their processes did not enable the adjusting of customer order delivery speed without involving higher manufacturing costs and thus reducing profitability (Stalk and Webber, 1993; Donovan, 2010) . So what was the role of speed in the competition dimension speed along with cost and quality? Was it used, did it bring higher profits, and why? The information needed to test the true correlation of profitability and order delivery speed cannot be found from books, publications or from the internet. Finding concrete evidence on the correlation of these two independent parameters would require a lot of persistent work and an element of luck. Even if highly classified order delivery data could be collected, the approach on how to process the data in a structured way in order to identify the correlation between profit and order delivery speed has not been addressed in the electrical appliances manufacturing niche as it has in other industries like telecommunications (Merrills, 1989) , fashion (Wahlgren, 2005) , etc. The missing process for identifying the correlation of profit and order delivery speed was approached with multi-case study research. Multi-case study research was done in the field of electrical equipment and appliances manufacturing, where all case units were operating on a build-to-order (BTO) basis. With the structured process formed in this research work, the correlations of profit and order delivery speed can be identified for different kinds of industry and business units. In this way the outcome will be based on statistical evidence from real order delivery process data instead of guesstimates. As it is, these units can adjust their sales and operational strategies to find the most profitable way of doing business in changing markets and in terms of customer needs.
Time-based manufacturing strategy
The manufacturing unit can adjust its sales and operations in this way to meet the current demand volumes and product mixes with adequate supply and more profitable operation approaches. As a consequence, we have identified two research questions, as follows:
RQ1. Does the customer pay higher prices to electrical equipment manufacturers to handle order-deliveries faster than the average order delivery speed?
RQ2. Is it more profitable for electrical equipment manufacturers to handle order-deliveries faster than the average order delivery speed?
In order to answer these two research questions, we have considered an electrical equipment manufacturing company as a single case study. Within this research scope, three business measures, namely price, profitability and four different lead time -COLT, production lead time (PLT), PLT þ shipping and planned order lead time (POLT) -are tested with four different customer segments and two separate production lines. The rest of the article is organized as follows. In Section 2, we present an overall review of the literature on time-based competitive strategy applicable in industrial organizations, while Section 3 outlines the required methodology needed to answer the two RQs. In Section 4, RQ1 is analyzed and answered in terms of sample data taken from the case company, and Section 5 presents the overall outcomes of RQ2 and the answer is discussed critically. We conclude the article with an overall summary in Section 6.
Literature review
Time-based manufacturing strategy plays a key role in enhancing production competence, reducing developmental complexity, which enable firms to attain higher productivity and lower cost (Fine, 1996 (Fine, , 1998 Tammela et al., 2008; Tammela and Canen, 2010) . It is focused on the strategy of customer responsiveness and rapid new product introduction with competitive quality and cost. The basic approach of this strategic option is that it compresses time in every phase of the product creation and delivery cycle and thus increases the responsiveness of sophisticated and sensitive customers as a whole. This also highlights the need for variety-driven competitors to introduce new products and an ever greater variety at rapid rates to meet customers' demands and to respond quickly to changing customer requirements (Stalk, 1988; Suri, 1998; Tubino and Suri, 2000; Gunasekaran et al., 2008) .
In time-based manufacturing, new ways are needed to address traditional production or operational management problems to fulfil competitive advantages. Daniels and Essaides (1993, p. 29) describe the characteristics of a time-based organization as follows:
[. . .] has a flat management structure; makes informed decisions rapidly; makes extensive use of information technology; reduces the time required for all business processes; has reduced costs; has increased productivity; focuses on customers as much as or more than on the competitors; offers low-cost variety; offers broad product line, covering many market segments in its industry; offers fast response time; introduces new products frequently, catches competitors off-guard; implements plans and ideas for new products quickly; has fresher product offerings than competitors; rapidly increases the technological sophistication of its products; offers the most technologically advanced products currently available.
In such a competitive environment, firms need to be flexible in terms of managing their supply networks and inventory management to reduce the delivery lead time as a whole BPMJ 18,5 (Gupta and Buzacott, 1989; Ballou, 1999; Heizer and Render, 2004; Christopher, 2005) . When the potential for customer demand increases a price premium enables firms to reduce the delivery lead time (Collin, 2002; Ray and Jewkes, 2004) . The market price is a function of demand level which is determined by the length of the customer order delivery time. Various authors have investigated the issue of shorter delivery time in the literature. For instance, Lederer and Li (1997) examined competition between firms considering delay-sensitive customers and the resulting impact on price, production rate and scheduling. So and Song's (1998) work is extended by So (2000) in focusing on how firms select the best price premium and guaranteed delivery time.
There are three primary sources of strategic value in time-based manufacturing which could be described as:
(1) faster response time supports price advantage; (2) faster delivery of customized products attracts more customers, which increases market segment and influences brand loyalty through quality products; and (3) rapid pace of activities economizes on production and logistics cost, which enhances profitability for manufacturing firms (Kumar and Motwani, 1995) .
It is rare in the literature to quantify the impact of time-based manufacturing over firms' productivity or success and to measure the overall effectiveness to compete on agility. In this research article an approach has been initiated to quantify this strategy in terms of different customer segments and to investigate the willingness of customers to buy their products based on rapid delivery time as the determinant. Much research on time-based competition has been done so far in different manufacturing companies with the objective of investigating various business measures such as lead time, performance, customer satisfaction, profitability, etc. (Christensen et al., 2007; Alasoini, 2007) . Alasoini (2007) examines new rationalization policies and working patterns in the electronics industry. He points out that time is becoming a more important source of competitive advantage for companies and outlines the shift in business strategy or focus in manufacturing organization, skill demands, and workplace relations. Merrills (1989) investigates business competiveness over lead time in the telecommunications sector. Chi and Hung (2011) analyse the customer satisfaction criteria (quick response) in terms of financial performance on Dell computers. Dell's state-of-the-art supplier involvement and notification process supported its lead time reduction process and this consequently contributed ultimately to its higher profitability (Grinnell and Muise, 2010) .
Research methodology
With the objective of validating the two research questions, this study was applied to the specific field of the electrical equipment and appliances industry. There were two reasons to select this important area of industry. First, one of the authors of this research had worked for several years in this business and was well known in this particular field of operations. Second, the author had built an organizational network with key personnel in the industry during his working period, which helped to build the mutual trust required for collecting data through interviews, discussions and data mining. This particular case company selection process also supported case company focused interviews, for which a set of questionnaires was prepared. The questionnaires were concentrated on selected supply and procurement strategies, production processes, warehousing, shipping and logistics arrangements.
Time-based manufacturing strategy
Before conducting any research, the study company needed to have a stable and profitable order delivery process, and one year prior to the study period of 2006-2008 was considered in this particular case. During this period different models of electrical equipment and appliances manufactured according to customers' specifications were taken into consideration. The ordered models were fabricated on the basis of BTO, where the appliances are manufactured when actual orders arrive from the customers. On the basis of confidentiality, we did not disclose the exact name of the case company; its customer segments, production lines and its products, but called it Mighty Machines.
Four different customer segments, namely customer segment A, customer segment B, customer segment C and customer segment D, were considered in conducting this study; however, customer segment C was statistically less significant due to its amount of order delivery transactions. Customer segment A comprised with the highest number of customer orders, while customer segments B, C and D were the second, third and fourth, respectively. Customer segments were basically divided based on the customers' orders received from specific business sectors or service organizations.
In this study, two production lines were considered, Alpha and Beta, with the objective of assessing the correlation of different customer segments in terms of:
(1) price and COLT; and (2) profit and COLT for Mighty Machines.
Both the Alpha and Beta lines are specialized and produce very similar products with different customization levels, which depend on the customer needs. Production line Alpha serves customers with slightly less customized products for customer segments B and D; while production line Beta produces more customized products and delivers to customer segments A and C. The purpose of this analysis was to highlight the differences between these two lines in correlating prices and profits with the COLT over different customer segments. Production line Alpha handles close to 74 percent of customers' orders annually. Various correlations among different customer segments and production lines were statistically analyzed with respect to price, profit and four different lead times, namely COLT, PLT, PLT þ shipping and POLT. Three correlation analyses were used, namely Pearson correlation, Kendall's correlation and Spearman's correlation to measure both the positive and negative significant levels of the price and profitability issues with respect to the four different delivery lead times and three customer segments. Four basic measurements were undertaken from this research study:
(1) price versus four different lead times based on three customer segments; (2) price versus four different lead times based on two production lines; (3) profit versus COLT based on three customer segments; and (4) profit versus COLT based on two production lines.
The statistically relevant analysis of the output results was analyzed critically in order to answer the two research questions.
Result analysis: RQ1
The objective of this section is to validate RQ1 with the available experimental data set. The collected data set was analyzed with respect to price with four different lead times and three different customer segments. In the latter part of this section, the result was also analyzed with regard to the issue of profitability and COLT for two different production lines.
Overall price versus lead time data: Mighty Machines
The correlation was tested for the price paid by the customer with four different lead times. These lead times were COLT, PLT, PLT þ shipping and POLT. Table I displays the four different lead times with their specific definitions. The four different lead times can be seen from the viewpoint of customer and manufacturer perspectives. For instance, COLT can be seen from the customer's perspective, whereas PLT, POLT and PLT þ shipping are from the manufacturer's perspective. However, all four different lead times were tested in order to provide more insights into the use of times for different customer segments, sales companies, countries and how different product applications differ from each other. POLT was tested for supervision reasons, the idea behind this was to test how the planned lead time differs from the actual lead time. The correlations between the price and the four different lead times in the overall data at the case company are presented in Table II .
From Table II it is seen that all dimensions of the tested lead times positively correlated with the price paid by the customer. The positive correlation, in this case, indicated that the price paid by the customer and all four lead times were growing in parallel. In this study, data from 361 samples was taken into consideration.
Two out of the three realized lead times (COLT, PLT and PLT þ shipping) also had significant positive correlation. COLT and PLT had significant correlation at the 0.01 level (two-tailed) and PLT þ shipping at the 0.05 level. These positive correlations indicated that prices for the planned and realized lead times both indicated in the same direction. These results clearly indicated that customers were overall not charged a higher price for shorter order lead times.
Customer segments: using Pearson correlation
The second level of analysis for Mighty Machines was done on the customer segment level. The order delivery information consisted of transactions from four different customer segments. These four customer segments will be referred to as customer COLT Order delivery date -order date PLT Manufacturing end -manufacturing start POLT Planned delivery date -order date PLT þ shipping Order delivery date -manufacturing start Note: Correlation is significant at: * 0.05 and * * 0.01 levels (two-tailed) Table III , which is indicated as a positive relationship. Out of the actual lead times, COLT and PLT had significant positive correlation with price at the level 0.05 (two-tailed). PLT with shipping had positive correlation without significant correlation. On the planned level, POLT had positive significant correlation with the price paid by the customer at the level of 0.05 (two-tailed). In total the data from 88 samples was considered in this study to observe the correlation of different lead times with respect to customer segment A.
These results from customer segment A did not indicate any negative correlation between the price and lead times, especially with COLT. Instead, a positive and even significant correlation for price and COLT clearly showed the price being higher for longer, not shorter, deliveries. Thus, during the research period customer segment A did not pay more or was not charged for more if the delivery time was shorter for the purchased product.
4.2.2 Customer segment B. Table IV shows that Pearson's correlation analysis for customer segment B had a significant positive correlation with all the four different lead times. The analyzed correlation was significant at the 0.01 level for all lead times. This indicated a strong tendency for the price to increase in parallel with the lead times. In practice, this meant that customers at segment B would be paying more for long lead time orders and not for faster deliveries. Even POLT was positive and significantly correlated with the price. In total 178 samples were considered in the study of the correlation of customer segment B. Table V . It can be seen that COLT had significant positive correlation at level 0.01, but interestingly negative significant correlation at the level 0.05 for PLT. Also the PLT þ shipping had negative correlation with price. These results differentiated customer segment D from the other segments. As such, negative correlation indicated that when the price paid by the customer increased, the time spent inside the manufacturing facility and shipping decreased. In total, 88 data samples were considered in the study of the correlation of customer segment D. For the overall COLT this was not relevant. However, it is quite interesting that the results are differentiated significantly from the results of the previous customer segments. As these results of the analyzed order delivery data indicated, customers in segment D paid higher prices for order deliveries, where the order passed the physical production and production with shipping. The reasons for this kind of behaviour could be many, but the focus of this research was on ascertaining whether the customers would be paying more for shorter lead times.
4.3 Customer segments: using Kendall's and Spearman's correlation With the objective of comparing the correlation between price and four different lead times for three customer segments with Pearson's correlation, a second approach with Kendall's and Spearman's correlation calculations was implemented. The results of these calculations are presented in Table VI , which indicates that customer segment A had positive correlation between price and measured order lead times. The correlation between price and PLT was significant at the level 0.01 (two-tailed), indicating that an increase of in-house process times also increased prices. A similar indication can be seen with POLT, even though the significance level was 0.05 (two-tailed). Despite these significantly correlating in-house lead times with price, no evidence of the premium pricing of shorter COLTs could be shown for customer segment A.
Kendall's and Spearman's correlation calculations indicated similar results for customer segment B to the Pearson's correlation calculations. The correlation between price and all lead times was positive and significant at the level 0.01 (two-tailed). This indicated a parallel increase and decrease of price and lead times as one of them increased or decreased. Since the correlation was positive, no evidence of the premium pricing of shorter COLTs could be shown. As Pearson's correlation calculations indicated a significant positive correlation between price and PLT for customer segment D, both Kendall's and Spearman's correlation calculations confirmed a significant positive correlation. The in-house processes PLT and POLT correlated negatively with price, but not significantly. Thus, no evidence of premium pricing for shorter COLTs in 
Customer segment summary: Mighty Machines
Pearson's, Kendall's and Spearman's correlation analyses at the customer level indicated significant correlation between COLT and price at the level 0.01 (two-tailed). Again, an interesting negative correlation was indicated by all the correlation calculation methods for COLTs, PLTs and PLTs þ shipping when POLT was indicated as positive with all methods. As such, together these results provide enough evidence to state that there was no evidence that shorter COLTs were premium priced for any of the studied customers for Mighty Machines. The only customer segment with negative correlation between price and two of the tested lead times was customer segment D. The first component with negative correlation was PLT, which corresponded to the time it took from the start of the physical production of the product to the finishing of the product. Even though the correlation was not significant, it stood out from the rest of the results with negative notation. Another lead time with negative correlation was PLT with shipping. PLT corresponded to the time from the start of the physical production to the level 0.05, which was part of the internal manufacturing process and included the PLT. The level of significant correlation was 0.05 (two-tailed), however, which indicated that there is significant negative correlation between the price customers were paying and the lead times of the internal processes from the start of the production until the product was ready to be shipped.
Despite the negative and significant correlation of PLT þ shipping, these lead times were not visible to the paying customer. These lead times were just measurements of the internal processes at Mighty Machines. All in all, the acquired data from Mighty Machines indicated that their customers were not paying higher prices for faster deliveries in any of the analyzed customer segments. 
Production lines: Mighty Machines
After analyzing the overall and customer segment specific order delivery data, the next area of focus was on the two production lines at Mighty Machines. These production lines, henceforth called Alfa and Beta, focused on producing very similar product, but for different customer segments. On the acquired data, production line Alfa produced products for customer segments B and D and production line Beta for customer segments A and C. 4.5.1 Production line Alpha. As shown in Table VII , the correlation test on production line Alpha for customer segments B and D indicated positive correlation between the tested price and lead times. Out of the actual lead times, COLT and PLT had significant positive correlation with price at the level 0.01 (two-tailed). PLT with shipping had positive correlation with little significant correlation. On the planned level, POLT had positive significant correlation with the price paid in terms of production line Alpha at the level of 0.01 (two-tailed). In production line Alpha, we have considered data from 266 samples for this study.
These results from production line Alpha did not indicate any negative correlation between the price and lead times, especially with COLT. Instead, the positive and even significant correlation for price and COLT clearly showed the price being higher for longer, not shorter, deliveries. Thus, during the research period customer segments B and D did not pay more for the products manufactured in production line Alpha if the delivery time was shorter for the purchased products. Table VIII indicates that price has significant positive correlation with all the tested lead times. The analyzed correlation was significant at the 0.01 level for COLT, which indicated a strong tendency for price to increase in parallel Time-based manufacturing strategy with lead times. In practice, this means that customers in segments A and C would be paying more for long lead time orders and not for faster deliveries in the case of products developed in production line Beta. Even POLT was positive and significantly correlated with price at the 0.05 level. In production line Beta, we have considered 95data samples for this study. These results from production line Beta did not indicate any negative correlation between the price and lead times, especially with COLT. Instead, the positive and even significant correlation for price and COLT clearly showed the price being higher for longer, not shorter, deliveries. Thus, during the research period customer segments A and C did not pay more for products manufactured in production line Beta if the delivery time was shorter for the purchased products.
Production line Beta. The correlation test for production line Beta for customer segments A and C as displayed in

Production line summary: Mighty Machines
The correlation tests for both the production lines Alpha and Beta showed significant positive price correlations with all the tested lead times. The correlation for customer segments B and D in production line Alpha was significant at the 0.01 level (two-tailed) for COLT, which indicated a strong tendency for price to increase in parallel with lead times. In practice, this meant that customers in segments B and D would be paying more for long lead time orders and not for faster deliveries in the case of products manufactured on production line Alpha. Even POLT was positive and significantly correlated with price at the 0.01 level (two-tailed).
Along with production line Alpha, production line Beta also resulted in positive significant correlation in terms of COLT at the 0.01 level (two-tailed). As such, it shows that customer segments A and C in production line Beta would be paying more for long lead time orders and not for faster deliveries. The POLT in the case of products developed in production line Beta also shows positive and significant correlation with price at the 0.05 level (two-tailed). All in all, the acquired data from Mighty Machines for production lines Alpha and Beta indicated that their customers were not paying higher prices for faster deliveries in any of the analyzed customer segments.
Summarizing the results for RQ1: case unit Mighty Machines
The objective of RQ1 was to find out the willingness or not of potential customers to pay higher prices in respect to faster COLT. Based on the results, it was noticed that the customers (segments A, B and D) were not paying higher prices for faster deliveries than the agreed delivery deadlines, although the price was higher due to the longer COLTs. The positive correlation between price and COLT indicates that the price is higher due to the increasing level of COLT. This is due to the fact that a longer COLT is responsible for higher production prices in terms of higher labour costs, utility costs, etc. However, during the interviews the key persons claimed that higher prices were charged to customers if they needed to have the product faster than the POLT from the standard processes. According to the interviewed persons, the extra payment would be used only to cover additional expenses like overtime work, and not to create additional profits. Some negative correlations were observed among customer segment D with the PLT þ shipping and POLT using Kendall's and Spearman's correlation (Table VI) , which indicated that certain customers were likely to pay price premiums if the COLTs were shorter. It was also observed from the results of data analysis of Mighty Machines that the customers were not charged more even there were two different production lines with varying delivery lead times. BPMJ 18,5
Analysis of RQ2
The results from RQ1 were needed to support analysis of the second one. Indexed and ranked customer segment based COLT values were used to test the correlation between customer segment specific profits for each case unit. Customer segment specific profitability calculations were collected from the accounting system. Then the indexed COLT values were connected to acquire profits on the equivalent customer segments. When profits and indexed COLT values were connected to the corresponding customer segments the comparison of profit and speed could be made.
In this section the dependence of COLT on overall profitability is tested on three customer segments -A, B and D. In the case of Mighty Machines, where two different production lines were present, the test was done within the lines to indicate the differences. The test was carried out with the help of an analogy between speed and profitability. The purpose of this test was to point out the possible correlation of order lead time and profitability and to find out the reason for the behaviour of the profitability by taking another angle to this approach.
Overall profit versus lead time data: Mighty Machines
The analogy between profit and lead time was approached from three directions. In this way the correlation of the profitability and the delivery promptness could be tested from different angles. Thus, the results would be more specific and could be indicated in more specific locations. The first approach focused on the profit and time correlation of the entire data without splitting it into different groups. In this way the overall correlation of profitability and time could be identified at the factory level. The second approach analysis was done on the customer segment level, focusing on three different customer segments (A, B and D) and on how profits and order lead times correlated within these groups. In the third approach the data was split into two production lines (Alfa and Beta). The purpose of this was to indicate the differences between these two lines in the correlations of profits and order lead times.
Each approach included the test of correlation between profitability of the order delivery and the time aspect. For further visualization of the correlation results, the profits and order lead times were plotted on two-axis graphs after the correlation tables. In these graphs, the x-axis presents time and the y-axis profits. Instead of using a straight line to indicate the correlation direction, the direction of the correlation was indicated with the Loess fit line. With using Loess, a fit line is drawn by using iterative weighted least squares. This method uses the specified proportion of data points to calculate a local smoother (see SPSS 16 Help function on Loess). The proportion of 50 percent was used.
5.1.1 First approach: correlation of profit and customer order lead time.
In Table IX , the tested correlations for the entire order delivery data showed significant negative correlation between the profits and COLTs. In this case negative significant correlation indicated that if one of the variables was increasing another would be decreasing. For Mighty Machines this meant that when the order lead time was increasing the profits were decreasing, and vice versa.
In Figure 1 , the decrease of profitability over the increasing lead time is shown for the overall order delivery data. Figure 1 shows the decrease of profitability when the customer's order lead time increases. In order to emphasize the visualization even further, the Loess trend line with 50 percent proportion has been added to the picture. This trend line indicates a steeper decline of profitability when the lead times were smaller than Time-based manufacturing strategy the median lead time value. The decrease of profitability with longer order lead times than the median was also clearly visible. However, the angle of the decrease was not as steep as it was for order lead times smaller than the median. This clearly indicates that the impact of lead time was more significant for order lead times shorter than the median. 5.1.2 Second approach: correlation of profit and customer segment specific lead time. The second approach for testing of the analogy was done by splitting the data into different customer segments. The aim of this approach was to show the differences of profitability and time aspects in different customer segments. The approach was similar to that used for the overall data.
Customer segment A. In Table X , the correlation analysis for profit and COLT indicated significant negative correlation. The angle of the negative correlation was slightly steeper than it was for the overall data. This indicated that the analysis of customer segment A was behaving in a similar way as in the overall order data analysis. Thus, it seemed that the analysis results from customer segment A supported the correlation analysis done for the overall data in the first approach. However, a deeper analysis and visualization with the Loess trend line in Figure 2 indicated that the drop in profitability did not occur in a similar way as for overall order delivery data. In fact, the profitability increased during a certain period of time when the order lead times were increasing. When the lead time approached to Lead time 1, the profitability and order lead time are started to have negative correlation. This negative correlation was much steeper than at any stage of the overall order delivery data. Figure 2 shows that the profits were higher and when the order lead time approached the median lead time, the decrease of profitability seemed to slow down. When reaching Lead time 2 the decrease of profitability stopped even though COLT increased. Figure 2 also shows that the steep decline of profitability before the order lead time median (crossing of Lead time 1 and Profit B) and right after (crossing of Lead time 2 and Profit A) indicated that the profitability was highly sensitive to additional days of order lead time. As such, the result indicated that much higher profits could be made Customer segment B. The correlation analyses between profit and COLT for customer segment B indicated significant negative correlation. However, this negative correlation had an even smaller negative indicator than with the overall data in customer segment A.
As shown in Table XI , the correlation indicated a more gentle negative correlation for customer segment B than for customer segment A. However, further visualization of the correlations of profit and order delivery time with the Loess trend line gave better indication of the correlation behaviour of the profitability and order lead time (Figure 3) . Figure 3 shows the changes of the direction of the correlations from negative to positive. The rapid decrease of profitability is clearly visible when moving along the line from "Lead time 1" towards "Lead time 2". The decrease of the profitability was higher than it could be expected from the results in Table X .
When looking at on the lead time of the deliveries between Lead times 1 and 2, the focus of the delivery lead times was closer to the "Lead time 1"-axis than "Lead time 2"-axis. When the order lead time increased from "Lead time 1" to "Lead time 2" the profits decreased from "Profit B" to "Profit A". This decrease of profits during the time period was rapid and happened in a nearly linear fashion. All and all, there was nothing out of the ordinary about that. What was unexpected was the change in profitability which occurred right at the change of time period from "Lead time 2" to "Lead time 3". This change of correlation direction indicated an increase of profitability when the lead time was increasing. The increase of profitability was approximately half of the profitability decrease between "Lead time 1" and "Lead time 2". Then again after "Lead time 3", the correlation of profitability and order lead time changed negatively with a slightly less aggressive negative angle. The reason for the change of direction in the correlations of profit and time between "Lead time 2" and "Lead time 3" cannot be argued with the existing data or information from the research unit. The change could indicate that there was different product functionality or a technical aspect that had two different acknowledged lead times and prices within customer segment B as we could estimate from the saturation points in Figure 3 . The end lead time saturation of the first product and the beginning saturation of the second product lead time could have caused the change of correlation direction. This change of direction should be analyzed and understood within Mighty Machines in order to exploit the area between "Profit B", "Profit A" and "Lead time 2", "Lead time 3".
Customer segment D. Customer segment D was an exception in the group of three different customer segments. Profit and time correlation analysis indicated negative correlation and thus supported the results from the first angle analysis. Interestingly, the correlation was not significant as it was for customer segments A and B. As such, this indicated that the correlation of profit and COLT were also dependent on the customer segments.
Further analysis of the data was done by visualizing the correlation of profit and time with the Loess trend line. This indicated similar results that could be expected based on the results of Table XII . It indicated that the negative correlation decreased a little faster with shorter order lead times than with long lead time orders. The profitability decrease slowed down and stabilized as the order lead times grew after passing the transition point in Figure 4 .
The potential for higher profits by shortening the order lead time to the customer seemed smaller with customer segment D than with customer segments A and B. Also Figure 4 indicated that less profitable sales were made throughout the order delivery time range and there was no clear indication that high profit orders would dramatically drop as the order lead time increased. 5.3 Third approach: correlation of profit and production line based order lead time After the overall and customer segment specific order delivery data analyses, production line based analyses were conducted. Production lines Alfa and Beta were split from the data for analysis. Although customer segment C did not have enough cases for customer segment-based analysis, when combined with customer segment A it represents the order-deliveries from production line Beta and was thus included in the following analysis. 5.3.1 Production line Alfa. The correlation analysis conducted on production line Alfa indicated significant negative correlation between the profit and COLT. Details of the correlation are presented in Table XIV .
The visualization of the correlation of profit and COLT with Loess trend line in Figure 5 appeared to show a lot less vertical variation in profit than at the customer segment level. Production line Alfa manufactured products for customer segments B and D and thus these kinds of results were expected. The trend line appeared to be like the one in customer segment B, but with more gentle changes of correlation. The differences in the correlations of profit and time for customer segments B and D can be seen in Figure 6 . As a result of combining these segments in the production line Alfa analysis, it was confirmed that the use of the time was different for different customer segments even when the product was more or less the same and manufactured on the same line with the same resources and equipment.
5.3.2 Production line Beta. In practice, production line Beta fed the demand mainly for customer segment A. In the analysis it represented over 92 percent of the order delivery data. So the impact of customer segment C on the analysis of production line Beta was not very significant. Despite that, the analysis was conducted in a similar way as for production line Alfa.
In Table XV , correlation analysis for profit and COLT indicated significant negative correlation for production line Beta. The Pearson correlation figure was slightly less pronounced as it was for customer segment A. This indicated that the effect of customer Time-based manufacturing strategy segment C with seven order delivery cases weakened the negative correlation for the production line analysis.
Summarizing the results for RQ2: case unit Mighty Machines
Now the tests for RQ3 quite clearly indicated that COLT probably had an impact on profits. This association between profit and COLT was negative. Based on the analyses, it was clear that for some customers and customer segments the profitability decreased as the COLTs increased. From these order delivery data analyses it was likely that higher profits were made when the order was delivered to the customer in less time.
Based on the analysis it was clear that overall customer segment and production line-based profitability all decreased as the customer's order lead times increased. From these order delivery data analyses it was clear that higher profits were made and delivered with COLT. During the interview the case unit representatives argued that the time-based approach indicated by the data analysis results was not used for premium pricing of the products or orders. It can also be mentioned that shorter order lead times were occasionally given to selected customer orders. However, this had no impact on the end price for the customer. The results of the Mighty Machine data analysis supported the argument that shorter COLTs were not quoted with higher prices. In fact, the overall data analysis indicated significant correlation between price and COLT, which indicated higher prices on long lead time customer orders. The correlations of prices and order lead times had positive correlation on all customer segments. For customer segments B and D (production line Alfa), the price and time correlations were also significant.
Discussion and conclusions
The objectives of this research study were to investigate if time-based flexibility of the order lead time has an impact on two key performance indicators: price and profitability. This was done by studying time-based literature, interviewing key managers and persons, collecting and analyzing order delivery and financial data from a selected case company. Two research questions were tested in terms of:
(1) time and price correlation; and (2) time and profitability correlation in the case company which operates in the field of electrical equipment and appliance manufacturing on a BTO production scenario.
From analyzing both the research questions it is concluded that the case company was not charging price premiums for shorter order lead times, and COLT had an impact on the profitability. From the result analysis, it can be observed that the price correlated positively with COLT and had a direct and significant impact on it. When the COLT increased the price for both the production lines and for all the four customer segments
Correlations of profit and COLT for production line Beta Profit Customer order lead time (COLT) Time-based manufacturing strategy also increased. From the case data, it was also concluded that the customer would not pay more if the COLT is shorter than with the average time. It is noticeable that the profit margin is higher for electrical equipment and appliances manufacturers when handling order delivery lead time with shorter lead time than the average. Mighty Machines did not premium price shorter COLTs, even though it might require the use of more expensive key component suppliers. These suppliers had higher prices but shorter lead times than cheaper high volume component suppliers. For Mighty Machines the challenge was to serve customers with time-based flexibility without premium pricing the orders and to make profitable business with shorter lead time orders. From the financial analysis and order delivery lead time it is noticed that it was more profitable for Mighty Machines to deliver customer orders with shorter COLTs. It is also indicated that Mighty Machines did not charge price premiums and in some cases was using more expensive key component suppliers for shorter COLT orders, so it was slightly surprising to see that Mighty Machines was likely to profit more from short COLTs. This might be due to the business strategy and strong relationship between the customers and the case company. For instance, if the case company gets a higher number of orders from the corresponding customer segments due to its shorter COLTs then the average selling price would enhance the profitability, overcoming the extra cost due to shorter COLTs.
In this study, three business measures were considered in terms of lead time, price and profitability; however, there may be other measures, such as customer satisfaction level, total productivity, investment amount, etc. which could be investigated in a further study. More case companies could be investigated with respect to different production scenarios such as assemble-to-order (ATO), engineer-to-order (ETO) and make-to-stock (MTO) in order to validate various developmental measures in those companies. Other measures, for instance the impact of the overall supplier lead times on the COLT can also be investigated in a future research study. Today, the worst performing suppliers have a significant impact on overall operational profitability and customer satisfaction.
